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(54) METHOD AND DEVICE FOR COPYING SCREEN INFORMATION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To copy a part or the 
entirety of information displayed optionally on a monitor 
screen, or the like, to a repeatedly rewritable display 
recording medium with the excellent portability and a 
low environmental load, as image information of the 
resolution equivalent to that of the screen. 
SOLUTION: Selected image data are converted to an 
information signal for a light output device, suitable for 
a light output device in a data processing part 36 of an 
optically writing means. An optical pattern is produced 
based thereon. By driving a transmission type LCD 37 
and a back light 39 of the light output device, the 
optical pattern is directed to a display recording 
medium 50. 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]By inputting information on a part or all of a picture or text information, carrying out 
the conversion process of said inputted information to an information signal for optical power 
devices, and carrying out drive controlling of the optical power device. A screen information 
copying method forming an optical pattern which can be exposed to said optical power device, 
and carrying out indicating record of the visible picture to a rewritable display recording 
medium based on this optical pattern. 
[Claim 2]A screen information reproducing unit comprising: 

An input means which inputs information on a part or all of a picture or text information. 
A data processing part which is provided with an optical power device emitted as an optical 
pattern which can expose a picture, and carries out the conversion process of said inputted 
information to said information signal for optical power devices. 

An optical power device control section which carries out drive controlling of said optical power 
device. 

Counter an optical writing means to include and an optical pattern emission face of said optical 
power device, and it is arranged, and. A sheet shaped display recording medium provided with 
an optical sensitivity layer which can record a visible picture by receiving an optical pattern 
which was constituted removable to an opposed position with the optical power device 
concerned, and was formed by said optical writing means, and a rewritable displaying layer 
which has memory nature. 

[Claim 3]The screen information reproducing unit comprising according to claim 2: 
Said optical power device is LCD. 
A back light with directivity. 
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[Claim 4]The screen information reproducing unit comprising according to claim 2: 
Said back light is LED. 

A lens which condenses light emitted from this LED. 

[Claim 5]The screen information reproducing unit according to claim 2, wherein said back light 
comprises an array light source which arranged a LED element of a lens integral type to two 
dimensions. 

[Claim 6]Said display recording medium is a medium which was inserted into a transparent 
electrode of a couple and laminated at least a photoconductivity layer and a displaying layer 
which has memory nature, A screen information reproducing unit given in any 1 paragraph of 
claim 2 provided with a voltage applying means for impressing voltage to an electrode of said 
display recording medium thru/or claim 5. 

[Claim 7]A screen information reproducing unit given in any 1 paragraph of claim 2, wherein a 
displaying layer of said display recording medium contains cholesteric liquid crystal thru/or 
claim 6. 

[Claim 8]A screen information reproducing unit given in any 1 paragraph of claim 2, wherein a 
charge generating layer and a charge transport layer which consist of organic materials, and a 
charge generating layer laminate an optical sensitivity layer of said display recording medium 
in this turn at least thru/or claim 7. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a screen information copying method and a 
device, and relates to the screen information copying method and device which can copy a 
part or all of screen information that was especially displayed on the monitor display 
isoelectronic display of the computer to the rewritable display recording medium which has the 
memory nature of a hard copy gestalt. 
[0002] 

[Description of the Prior Art]There is a case where he would like to notify the place which is 
always visible in order to call the case where move to somewhere else, and use the 
information included in electronic documents which can be perused in the monitor display of a 
computer, such as a text and a picture, or it looks at it once again later, and attention. . In such 
a case, output to a printer using the print function of application software, such as a computer 
which shows the information, make it a hard copy gestalt, and use. Or when the information is 
easy information, what is written down in the fragment of a notebook or paper by handwriting is 
generally performed. 

[0003]And those information may be fragmentary information which described only required 
portions, such as a contact etc. of the route map to the place which is due to go out, a map, or 
the meeting partner that visits in a movement destination, for example. Although various 
information can circulate on WWW (World Wide Web) and can peruse by a web browser 
especially with the spread of the Internet in recent years, many above fragmentary things are 
contained in these information. Such fragmentary information is very transient information 
which becomes unnecessary in many cases, when in the case of a thing like a map or a 
contact it arrives at a movement destination or the business is completed. 
[0004]However, even if required information is such fragmentary and transient information and 
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also it is a part of information currently displayed on monitor display, when this information is 
printed out, it is necessary to use the paper for at least 1 page. In this case, since long-term 
use and preservation serve as a print with much utilization time to short blank sheet areas with 
few rates of a printing plate compared with premised document information, a paper resource 
will be consumed vainly. Since it is necessary to develop the information currently displayed on 
the display screen to the print data for printers, it takes time. The information on the screen etc. 
which are divided with the complicated frame on the web browser, for example may not be 
printed just like that. 

[0005]On the other hand, if required information is copied by the handwriting to not a print but 
a notebook etc., useless consumption of a paper can be prevented, but fine map information 
which is not a text is difficult to copy, and, as for it, time and a labor are applied. 
[0006]lmage formation art, such as JP,4-97143,A, JP,6-95058,A, and JP,10-97004,A, is also 
known the above-mentioned display display screen, a difference of a printing picture and the 
abbreviation of printing time, and for the purpose of the miniaturization of a device. These are 
excellent in portability, stick the sensitized paper which induces light and colors in display 
screens, such as a liquid crystal, and are related with the invention about the image forming 
device which irradiates with light and copies a picture. 

[0007]Transmitting to an electronic scheduler and mobile information machines and equipment 
excellent in portability, and using by a place where one has gone is also often performed 
instead of printing out the above transient information on paper, in order to exclude the futility 
of a paper resource, etc. 
[0008] 

[Problem(s) to be Solved by the lnvention]However, when recording [ image formation art such 
as the conventional image forming device, ] a picture, once it uses sensitized paper and uses 
this sensitized paper, reuses are consumable goods which are not made. Therefore, the 
technical problem of the environmental impact of consuming resources for a short time occurs 
like the case where it prints on the usual paper mentioned above. 

[0009]Although each above-mentioned known art sticks sensitized paper to the display face 
usually used for viewing, emitted light has diffused the usual display so that it may be easy to 
view. That is, since it separates by the thickness of a glass substrate etc. and exposure is 
performed even if it sticks sensitized paper to a display surface, it is difficult for a projection 
image to fade and to record a picture in resolution equivalent to a display. 
[0010]Although it excels in portability on the other hand when using mobile information 
machines and equipment like the latter, transmission of information and synchronous 
preservation take time. The information which saves [ transmission or / synchronous ] data is 
limited to the memorandum information etc. which were inputted on a schedule or dedicated 
application in many cases, and there is a problem that all the arbitrary information displayed on 
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the screen cannot be incorporated into mobile computing devices. 

[001 1]A part or all of arbitrary information that accomplished that this invention should solve 

the above-mentioned problem, and was displayed on monitor display etc., It excels in 

portability and an environmental impact aims at offer of the screen information reproducing unit 

which can copy picture information equivalent to the above-mentioned screen in real time to a 

display recording medium rewritable any number of times low. 

[0012] 

[Means for Solving the Problem]To achieve the above objects, the invention according to claim 
1, By inputting information on a part or all of a picture or text information, carrying out the 
conversion process of said inputted information to an information signal for optical power 
devices, and carrying out drive controlling of the optical power device. An optical pattern which 
can be exposed to said optical power device is formed, and indicating record of the visible 
picture is carried out to a rewritable display recording medium based on this optical pattern. 
[00 13] According to the invention according to claim 1, arbitrary a part or all of information that 
were displayed on a monitor display isoelectronic display are recordable on a display recording 
medium. And a display-recording-medium simple substance on which a picture etc. were 
recorded by this method can be carried at somewhere else by a non-power supply state, or 
can be put up for a place standing out. When information currently displayed on a display 
recording medium becomes unnecessary, a display on the same display recording medium 
can be rewritten, it is not necessary to discard a display recording medium for a short time, and 
a fall of an environmental impact can be aimed at any number of times. 
[0014]An input means as which the invention according to claim 2 inputs information on a part 
or all of a picture or text information, A data processing part which is provided with an optical 
power device emitted as an optical pattern which can expose a picture, and carries out the 
conversion process of said inputted information to said information signal for optical power 
devices, Counter an optical writing means containing an optical power device control section 
which carries out drive controlling of said optical power device, and an optical pattern emission 
face of said optical power device, and it is arranged, and. It was constituted removable to an 
opposed position with the optical power device concerned, and had a sheet shaped display 
recording medium provided with an optical sensitivity layer which can record a visible picture, 
and a rewritable displaying layer which has memory nature by receiving an optical pattern 
formed by said optical writing means. 

[0015]The invention according to claim 3 was provided with a back light in which said optical 
power device had directivity with LCD in the screen information reproducing unit according to 
claim 2. 

[0016]The invention according to claim 4 was provided with a lens which condenses light to 
which said back light was emitted from LED and this LED in the screen information 
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reproducing unit according to claim 2. 

[0017]lt comprised an array light source to which the invention according to claim 5 arranged a 
LED element of a lens integral type [ back light / said ] to two dimensions in the screen 
information reproducing unit according to claim 2. 

[0018]ln a screen information reproducing unit given in any 1 paragraph of claim 2 thru/or 
claim 5 the invention according to claim 6, Said display recording medium is provided with a 
voltage applying means for being the medium which was inserted into a transparent electrode 
of a couple and laminated at least a photoconductivity layer and a displaying layer which has 
memory nature, and impressing voltage to an electrode of said display recording medium. 
[0019]ln the invention according to claim 7, in a screen information reproducing unit of a 
statement, a displaying layer of said display recording medium contains cholesteric liquid 
crystal in any 1 paragraph of claim 2 thru/or claim 6. 

[0020]ln a screen information reproducing unit given in any 1 paragraph of claim 2 thru/or 
claim 7, as for the invention according to claim 8, a charge generating layer, a charge transport 
layer, and a charge generating layer which consist of organic materials laminated an optical 
sensitivity layer of said display recording medium in this turn at least. 
[0021]According to the invention according to claim 2, recording on a display recording 
medium cuts arbitrary a part or all of information that were displayed on a monitor display 
isoelectronic display. And a display-recording-medium simple substance can be carried at 
somewhere else by a non-power supply state, or can be put up for a place standing out. When 
information currently displayed on a display recording medium becomes unnecessary, a 
display on the same display recording medium can be rewritten any number of times. 
Therefore, it is not necessary to discard a display recording medium for a short time, and a fall 
of an environmental impact can be aimed at. 

[0022]According to the invention according to claim 3, by limiting the directivity of light of an 
optical pattern, Japanese quinces, such as a picture recorded on a display recording medium, 
and blur can be prevented, and a picture etc. which were displayed on an optical power 
device, a picture of resolution of an abbreviated EQC, etc. can be acquired. 
[0023]According to the invention according to claim 4, Japanese quinces, such as a picture 
recorded on a display recording medium, and blur can be prevented by condensing with a lens 
light emitted from LED. 

[0024]ln addition, according to the invention according to claim 5, since LED and a lens are 
unified, slimming down of a device and simplification are attained. 
[0025]According to the invention according to claim 6, a display recording medium which 
displays arbitrary pictures by an optical address without a picture element electrode in an 
instant and, with which a picture does not disappear by outdoor daylight etc. which is excellent 
in image stability can be provided. 
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[0026]According to the invention according to claim 7, it excels in picture maintenance nature, 
and a display recording medium in which a colored presentation is possible can be provided. 
[0027]According to the invention according to claim 8, since a drive with a volts alternating 
current with few dangers that a DC voltage component which degrades a liquid crystal will be 
impressed is attained, voltage lowering of driver voltage and high lifetime-ization of a display 
recording medium are realizable again. In addition, by laminating each class of a charge 
generating layer, a charge transport layer, and a charge generating layer in this order, 
impression of a volts alternating current is attained to a displaying layer, and a general- 
purpose liquid crystal material can be used as a displaying layer. 
[0028] 

[Embodiment of the lnvention]Hereafter, with reference to drawings, an embodiment of the 
invention is described in detail. Drawing 1 shows the entire configuration of the screen 
information reproducing unit 20 of this invention, and the main part (graphic display 
abbreviation), the display 11, and the integral-type personal computer (henceforth PC) 10 are 
connected to the screen information reproducing unit 20. By installing predetermined 
application software, PC10 can function, for example as a word processor, or it can perform 
transmission and reception of an E-mail, the inspection of the information on a web browser, 
etc. And the display 11 can display the information created, or transmitted and received by 
these, the information perused by the web browser, etc. The keyboard 12 for an input of data 
etc. is connected to PC10. This keyboard 12 can carry out alter operation, such as a character, 
when for example, PC10 functions as a word processor, the pointer 14 displayed on the 
display 11 by also connecting the mouse 13 which is a general-purpose input device in order 
to operate it more easily, and moving the mouse 13 - easy - move **** - things are made. 
And the user can perform selection, range specification, etc. of predetermined information by 
moving the pointer 14. Although not illustrated especially to PC10, various devices, such as a 
printer, are also connected. 

[0029]The input port 21 as an input means which inputs the information displayed and chosen 
as the display 1 1 of PC10 is established in the screen information reproducing unit 20. By 
connecting this input port 21 and the predetermined output port (graphic display abbreviation) 
established in PC10 via the cable 15, the data of PC10 is sent to the screen information 
reproducing unit 20. 

[0030]The screen information reproducing unit 20 performed predetermined processing to the 
information inputted into said input port 21, and is provided with the optical writing means for 
performing optical writing to the display recording medium 50. 

[0031]Then, this optical writing means is explained. As drawing 2 shows, the optical writing 
means is provided with the data processing part 36, and the input inputted into said input port 
21 is transmitted to this data processing part 36. The conversion process of this input is carried 
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out in the arithmetic circuit 36A of the data processing part 36, and it is changed into the 
information signal for optical power devices which suited the optical power device 44 
mentioned later. That is, an operation called interpolation of data and an abbreviation is 
suitably performed so that the pixel number of the display area on the screen where input was 
chosen may suit the pixel number of the optical power device 44 with the optical power device 
44 by whether it is more than the pixel number in which one-shot exposure is possible, or few. 
When there are more pixel numbers of input at the optical power device 44 than the pixel 
number in which one-shot exposure is possible, more specifically, an operation called the 
abbreviation of an input signal is performed. On the contrary, when there are more pixel 
numbers of input at the optical power device 44 than the pixel number in which one-shot 
exposure is possible, an operation called interpolation of an input signal is performed. 
[0032]Based on the information signal for optical power devices by which the conversion 
process was carried out by said data processing part 22, the optical writing means formed the 
optical pattern and is provided with the optical power device 44 which emits this optical pattern. 

[0033]This optical power device 44 is provided with transmission type LCD37 used as an 
optical pattern emission face. It is connected to the optical power device control section 38, 
and drive controlling of transmission type LCD37 is carried out by this optical power device 
control section 38. 

[0034]The light guide plate and the back light 39 for the usual LCD which equipped the light 
guide plate end with the cold cathode tube are formed in the back of transmission type LCD37. 
It is connected to the back light control circuit 40, and, thereby, drive controlling of the back 
light 39 is carried out. 

[0035]The two-dimensional microlens array 41 is arranged in the upper part of transmission 
type LCD37. The two-dimensional microlens array 41 is positioned by the spacer (graphic 
display abbreviation) so that image formation of the optical pattern formed in transmission type 
LCD37 based on the information signal for optical power devices may be carried out to the 
52nd page (after-mentioned) of the photoconductive layer of the display recording medium 50. 
The transparent buttress plate 42 is placed by the spacer of the side which arranges especially 
the display recording medium 50 so that the upper part of the two-dimensional microlens array 
41 may be covered, and a focal position suits it automatically by sticking the display recording 
medium 50 on the transparent buttress plate 42. On the transparent buttress plate 42, the 
substrate by the side of the photoconductive layer 52 of the display recording medium 50 is 
arranged at the bottom. 

[0036]As composition (it mentions later for details) of the display recording medium 50, when 
the combination of the photoconductive layer 52 and the displaying layer 54 is used, the 
screen information reproducing unit 20 and the display recording medium 50 are electrically 
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connected, and a means to impress voltage to a display recording medium is needed. So, the 
voltage applying means 43 is formed in the screen information reproducing unit 20. This 
voltage applying means 43 impresses a voltage pulse required for the drive of the displaying 
layer 54 of the display recording medium 50 to the timing which synchronized with the optical 
writing means of the screen information reproducing unit 20. The connector which has the 
contact surface which connected the substrate electrode of the display recording medium 50 to 
the screen information reproducing unit 20 at the voltage applying means 43 in order to obtain 
a flow electric free [ attachment and detachment ] is provided. 

[0037]Creation of a voltage pulse may perform transformation and wave-like plastic surgery 
based on the voltage from an AC power, and may carry out ON/OFF switching of the DC 
power supply supplied from batteries, such as a cell, manually. A required wave-like pulse may 
be generated using a switching circuit from a DC power supply. It has the waveform storing 
means and DA conversion means like ROM, and a control means in such pulse generation, for 
example, and the circuit which carries out the DA translation of the waveform read from ROM 
at the time of voltage impressing, and supplies it can be used for it. A means to impress drive 
pulses, such as a means to generate a pulse by an electric circuit method like a pulse 
generating circuit, can be used. In order to synchronize the exposure timing of a voltage 
applying means and an optical writing means, based on the electric trigger which detects an 
exposed state and the driving state of an optical writing means, voltage impressing to a display 
recording medium may be performed. 

[0038]Then, the display recording medium 50 which displays and records a picture is 
explained. As shown in drawing 3 , the display recording medium 50 is formed in the sheet 
shaped, and comprises the substrate 51, and the photoconductive layer 52 which is an optical 
sensitivity layer pinched by the substrate 51, the light shielding layer 53 and the displaying 
layer 54. The photoconductive layer 52 laminates each class of the charge generating layer 
55, the charge transport layer 56, and the charge generating layer 55 in this order, and is 
constituted. 

[0039]Here, an example of the concrete manufacturing method of this display recording 
medium 50 is given. The substrate 51 of the display recording medium 50 becomes one side 
from the PET film (Toray Industries high beam) which had the indium oxide tin (ITO) electrode 
inside, respectively. Glass or a plastic can be used as the substrate 51 of the display recording 
medium 50. Among these, it is preferred to use plastic material in that it excels in the 
mechanical strength which there is flexible nature near a paper hard copy, and can be equal 
also to rough handling. As such a plastic plate, a substrate made from polyester system films, 
such as polyethylene terephthalate, polycarbonate, polyimide, etc. is mentioned. As thickness 
of a substrate, 75 to about 500 micrometers is preferred in respect of thickness free-standing, 
flexible nature, lightweight nature, and when it piles up etc. The photoconductive layer 52 
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which is an optical sensitivity layer is formed on the substrate 51 of this display recording 
medium 50. First, benz IMIDARU perylene (BZP) is formed in 0.08-micrometer thickness by 
vacuum evaporation as the charge generating layer 55 which is one of the layers which 
constitute the photoconductive layer 52. Next, they are biphenyl diamine system material 7.2% 
and polycarbonate as the charge transport layer 56. Bisphenol Z(poly (4,4'-cyclohexylidene 
diphenylene carbonate))10.8% monochlorobenzene 82% of a solution is further diluted twice 
with monochrome benzene, The film of 3-micrometer thickness is formed by applying this with 
a spin coat. And BZP is again formed as the charge generating layer 55 on this at 0.08- 
micrometer thickness. 

[0040]Black resin BKR-105 (made by Nippon Kayaku Co., Ltd.) is formed with a spin coat 
method as the light shielding layer 53 on this at 0.7-micrometer thickness. 
[0041]Then, the displaying layer 54 is formed and the substrate of an opposite hand is pasted 
up. On this, wet spraying of diameter [ of 5 micrometer ] spherical spacer HAYABIZU L-25 
(made by Hayakawa Rubber Co., Ltd.) with adhesives is carried out, and, specifically, it is 
considered as the substrate of an opposite hand. On the PET film board provided with the ITO 
same as a substrate of an opposite hand as the above, wet spraying of diameter [ of 5 
micrometer ] spherical spacer HAYABIZU L-25 with adhesives is carried out. The PET film 
board provided with ITO is stuck so that an ITO film may contact a spacer. In order to paste up 
a spacer and a substrate, it heats at 1 10 degrees, holds for 30 minutes, and a displaying layer 
forms an empty cell. 

[0042]The nematic liquid crystal E186 (made by Merck Co.) which has positive permittivity 
anisotropy as a display material 72.3wt%, what mixed [ dextro-rotatory chiral agent CB15 
(made by Merck Co.) ] 13.9wt% for dextro-rotatory 13.9wt% and chiral agent CE2 (made by 
Merck Co.) - thiol system UV polymerization polymer precursor NOA65 (made in Norland) - 
15wt% - it added and adjusted. The rate of a liquid crystal and a chiral agent is chosen so that 
the above-mentioned mixture may carry out selective reflection of the colored light of green. 
[0043]and said displaying layer carried out -- the circumference of an empty cell ~ beforehand 
-- parts for some liquid crystal injection part are left and closed by the sealant applied to the 
substrate, from this inlet, after heating the mixture of the above-mentioned liquid crystal and 
polymer resin, vacuum pouring is mobilized and carried out, and while closes an inlet, after 
discharging a surplus liquid crystal mixture. It irradiates with the UV light of 25 mW/cm2 (365 
nm) which filtered the high-pressure mercury lamp for 120 seconds, and UV polymerization of 
the resin in a displaying layer is carried out. The display recording medium 50 is produced by 
the above process. 

[0044] Hereafter, an example which the screen information reproducing unit 20 embodied is 
explained according to drawing 4 . The opening 23 of rectangular shape is formed in the upper 
surface of the core box case 22 of the screen information reproducing unit 20, and the clear 
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glass board 24 is inserted in this opening 23, and it has become the display window 25. The 
inside of the case 22 is divided into up-and-down two-layer one, and the lower layer of these 
serves as the storage 26 which stores the display recording medium 50 mentioned later. The 
outlet 27 which discharges the display recording medium 50 is formed in the end (left end of 
drawing 4 ) of the storage 26, and the feed roller 28 is arranged near this outlet 27. And the 
display recording medium 50 of the storage 26 can be taken out one sheet at a time by the 
driving force of this feed roller 28. 

[0045]On the other hand, the optical power device 44 which displays a picture is formed in the 
upper layer of the case 22. That is, the back light 39 grade is provided in this upper layer. And 
the disposition space 29 of the display recording medium 50 is formed directly under said clear 
glass board 24, and the conveying roller pairs 30 and 31 are formed in the both ends of this 
disposition space 29, respectively. The loading slot 32 of the display recording medium 50 and 
the outlet 33 are formed in the neighborhood side attachment wall of these conveying roller 
pairs 30 and 31. 

[0046]Here, the display recording medium 50 is positioned by said clear glass board 24 and 
abbreviated parallel with the driving force of the conveying roller pair 30 at said disposition 
space 29 by inserting in the loading slot 32 the display recording medium 50 taken out from 
said storage 26 from arrow A of drawing 4 . Based on the inputted information, the optical 
power device 44 is controlled by this state, and a picture is formed in the display recording 
medium 50. This picture of 50 display recording medium can see that picture from the display 
window 25, even when there is nothing to the disposition space 29. After positioning the 
display recording medium 50 to the disposition space 29, a picture is formed in the optical 
power device 44, but the picture is exposed by the display recording medium 50. 
[0047]The display recording medium 50 can be made to discharge from the outlet 33 with the 
driving force of the right-hand side conveying roller pair 31, where image display is carried out 
now. For this reason, handling of only the display recording medium 50 is possible. 
[0048]Operation of the screen information reproducing unit 20 constituted as mentioned above 
is explained based on drawing 5 . Drawing 5 shows the flow chart with which the operation in 
the case of using the screen information reproducing unit 10 for PC10, connecting was 
expressed in order. 

[0049]ln Step 100, by operating the mouse 13 so that a part of information in the document 
displayed on the screen of PC10 may be surrounded, and moving the pointer 14, a user 
chooses a rectangular area including the information to need, and performs range 
specification. The stole of the driver software of screen reproducing-unit 20 exclusive use of 
this invention is beforehand carried out to PC10, in Step 101, the coordinates of the specified 
field are detected and the picture information stored in the display memory is read as bit map 
information. In Step 102, this information is changed into a serial data stream in the form which 
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inserted picture information into a header and footer information including attendant 
information, such as a pixel number in every direction, and is transmitted to the screen 
information reproducing unit 20. The transmitted information is transmitted to the data 
processing part 22 via the input means of the screen information reproducing unit 20. And as 
for this transmitted image data of a copy field, operations, such as interpolation of a pixel 
number etc. and infanticide, are performed so that one-shot exposure may be made in Step 
103 in the data arithmetic circuits 36A of the data processing part 36, namely, so that the 
display which suited the full screen of the optical power device can be performed. The 
calculated information is stored in the memory 36B in Step 104. 

[0050]Then, in Step 105, a header and a footer signal are sent to the optical power device 
control section 38 as a trigger signal which tells acquisition of image data. And the drive circuit 
38A of the optical power device control section 38 reads the information signal for optical 
power devices from the memory 36A of said data processing part 36. Then, the drive circuit 
38A supplies a driving signal and a lighting signal to transmission type LCD37 of the optical 
power device 44, and the back light 39 according to the information signal for optical power 
devices. Here, the back light 39 is set up not turn [ unless an OFF signal comes, whenever the 
time set up once it switched on the light continues lighting and updates a picture write-in / 
optical /, may not turn it on, and ] off. In Step 106, the optical power device 44 with which the 
information signal for optical power devices was supplied drives transmission type LCD37 and 
the back light 39, and the optical power device 44 emits an optical pattern. Therefore, as for 
this optical pattern, the photoconductive layer 52 of the display recording medium 50 will glare. 
However, in this stage, voltage is not supplied to the electrode formed in the inner surface of 
the substrate 51 of the display recording medium 50, and the copy of the picture is not 
performed. 

[0051 ]ln Step 107, the copy to the above-mentioned display recording medium 50 is 
performed, when the command which checks specification of a viewing area to copy on GUI 
(Graphical User Interface) of PC screen is chosen. In Step 107, when a copy field chooses and 
it corrects, it will return to Step 100 and the above-mentioned step will be repeated 
successively. If directions of the purport that the copy field was become final and conclusive 
are transmitted to the screen information reproducing unit 20, in Step 108, predetermined 
voltage (for example, bias voltage pulse of a square wave) will be impressed to the electrode 
terminal of the display recording medium 50 via the predetermined voltage applying means 43. 
When the display recording medium 50 does not exist in the disposition space 29 shown in 
drawing 3 at this time, the picture formed in the optical power device 44 is displayed on the 
display window 25. To expose this picture to the display recording medium 50, it is necessary 
to position to the disposition space 29. That is, the display recording medium 50 which drove 
and took out the feed roller 28 from the storage 26 of the display recording medium 50 is 
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inserted in the loading slot 32 (the direction of arrow A of drawing 4). Thereby, the display 
recording medium 50 can be positioned to the disposition space 29, the conveying roller pair 
30 driving. 

[0052]ln Step 109, impression of predetermined voltage will record the reflected image 
according to an optical pattern on the displaying layer 54 of the display recording medium 50. 
In detail, if this voltage is impressed (a bias voltage pulse supplies), the impedance change 
according to the exposure pattern from the optical power device 44 will be induced by the 
photoconductive layer 52. And it will be in the state where voltage is selectively impressed to 
the displaying layer 54 laminated to the photoconductive layer 52 by which this impedance 
change was induced. In this state, the voltage impressing to the display-recording-medium 50 
whole is ended, and exposure by the optical power device 44 is ended. With the contrast 
image of the focal conic state which shows the background color (here, black) by the planar 
state or light transmission state which shows green selection wavelength reflection according 
to an exposure pattern to the displaying layer 54 which exposure was completed and canceled 
voltage impressing. Copy record can be carried out by using the same picture as the display 
information selected on PC screen as a reflected image. 

[0053]As shown in Step 110, even if the display recording medium 50 with which the picture 
was recorded has memory nature and removes the terminal for voltage impressing, it is in the 
state separated from screen information reproducing-unit 20 main part, and can maintain the 
display information with a non-power supply. Since the display recording medium 50 of two or 
more sheets is prepared for the case 22 shown in drawing 4 , it is also possible to display the 
picture of the contents on the display recording medium 50 of two or more sheets and to cover 
two or more sheets and to draw up one document. And since the possibility of rewriting, i.e., 
reuse, is possible for these display recording media 50, they also have the advantage that an 
environmental impact is low. 

[0054]Although the above-mentioned operation is performed sequentially, In actual operation, 
the display information on the field is transmitted to the optical power device 44 at the same 
time the user chose PC screen top, the optical exposure is performed, and whenever it 
rechooses a field, the optical pattern of the optical power device 44 is updated by real time. 
Therefore, while the command which directs a copy is transmitted eventually, the user can 
gain mostly the display recording medium 50 with which the specified picture was copied in an 
instant. Of course, in the state where the display recording medium 50 after a copy is not 
separated from screen information reproducing-unit 20 main part, checking a actual copied 
image, by performing exposure of an optical pattern, and impression of driver voltage again, 
any number of times, a display can be rewritten and a picture can also be restarted. 
[0055]As described above, recording on the display recording medium 50 cuts arbitrary a part 
or all of information that were displayed on monitor display and a LCD isoelectronic display 
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with using the screen information reproducing unit 20. And since the display recording medium 
50 has memory nature, like a paper hard copy, display-recording-medium 50 simple substance 
after a display can be carried at somewhere else by a non-power supply state, or can be put 
up for the place standing out. When the information currently displayed on the display 
recording medium 50 becomes unnecessary, The display recording medium 50 with which the 
used information which wrote in the picture once was copied is again set in the image 
information recording apparatus 40, and new display information can be repeated and 
recopied by repeating the screen information reproducing unit 20 and operating it. That is, the 
display of the same display recording medium 50 can be rewritten repeatedly. Therefore, it is 
not necessary to discard the display recording medium 50 for a short time, and the fall of an 
environmental impact can be aimed at. As a medium which displays a picture etc., by using 
this display recording medium 50, even if it does not need ink etc., the colored presentation 
excellent in picture maintenance nature becomes possible. The light of the optical pattern 
emitted from LED can be condensed by using the two-dimensional microlens array 41 , 
Japanese quinces, such as a picture recorded on the display recording medium 50, and blur 
can be prevented, and the picture etc. which were displayed on transmission type LCD37 of 
the optical power device 44, the picture of the resolution of an abbreviated EQC, etc. can be 
acquired. 

[0056]Although transmission type LCD37 was used in the above-mentioned embodiment by 
making the optical pattern of the optical power device 44 into an emission face, Other things, 
such as a spontaneous light type thing which arranged CRT (Cathode Ray Tube), a 
fluorescence display device, a plasma emission element, an EL light emitting element, a LED 
light emitting element, etc. in two dimensions, can also be used. 

[0057]lt is also possible to make an optical writing means and a display recording medium 
approach a display recording medium as much as possible, and to irradiate it with a picture 
etc. directly, when the directivity of the light of a display and the optical pattern which faces to 
make it record and is emitted from an optical power device is to some extent high. 
[0058]However, it is more desirable for the directivity of the light to emit to be low, and to lead 
emitted light to the display recording medium which has memory nature combining a fiber 
plate, an image formation optical system, etc. which have said display and light guide nature, 
since the optical image in an acceptance surface fades when it is the diffused light. Therefore, 
in the above-mentioned embodiment, the two-dimensional microlens array 25 has been 
arranged in the upper part of transmission type LCD37. 

[0059] However, when forming a lens in this way, it is not restricted to the above-mentioned 
embodiment, but a single lens can also be used as an image formation optical system, and 
other minute lenses can be arranged in two dimensions, and an image formation optical 
system can also be used. 
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[0060]Although cost ends low when using a single lens as an image formation optical system, 
there is a fault to which the aberration and the focal distance of a lens periphery become long. 
Since there is little influence of aberration and a focal distance is also short although lens 
processing cost becomes high when using the image formation optical system which arranged 
the minute lens in two dimensions on the other hand, slimming down of a device becomes 
easy. 

[0061]When the size of an optical power device and a display recording medium is 
comparatively small, use of a single lens is advantageous. On the other hand, when such sizes 
are to some extent large, use of a lens array is advantageous. Both can choose suitably in the 
design stage of a concrete device. 

[0062]As an example of the image formation optical system arranged to the above-mentioned 
two dimensions, the lens using diffraction phenomena, such as a surface-of-a-sphere 
refraction type or a refractive-index-distribution type micro lens, a zone plate, a Fresnel lens, 
can be arranged to two dimensions, and the planate thing which filled up between lenses with 
protection-from-light material can be used. These lens plates are good also as one sheet or 
composition laminated two or more sheets. What is called a binary lens formed of the 
multilevel grating using a semiconductor manufacturing process may be sufficient as a 
diffraction grating. However, it is necessary to combine the lens of the above-mentioned type 
in series spatially more than two-layer at least, and it needs to obtain the erect image of actual 
size. The two dimensional array of the refractive-index-distribution type rod lens which formed 
between [ other than the above ] lenses with protection-from-light material too may be used, 
and an actual size erect image can be obtained by a single plate in this case. Although glass 
and a plastic are available as construction material of a lens, glass things have optical 
transparency, process tolerance, and an advantage with little degradation of image formation 
performance with little modification after processing. On the other hand, when the thing made 
from a plastic carries out the weight saving of the weight of the whole device, it is preferred. 
[0063]Although the two-dimensional microlens array which is a two-dimensional image 
formation optical system separately from LED was provided in the optical power device of the 
optical writing means in the embodiment described previously, as shown in drawing 6, the LED 
element of a lens integral type can also be arranged to two dimensions. 35 shown in drawing 6 
shows the optical power device concerning other embodiments of this invention. The optical 
power device 45 comprises transmission type LCD37 and the lighting system 47. The lighting 
system 47 arranges high-intensity LED(angles of beam spread are **5-degree and center 
wavelength of 660 nm) 36 which is a LED element of a lens integral type in the shape of two 
dimensions, and is formed. That is, in this embodiment, this lighting system 47 is formed as a 
back light instead of the back light 39 of transmission type LCD37. 

[0064]According to this embodiment, only a part without the lens of an image formation optical 
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system becomes composition with the whole simple device, and slimming down becomes 
possible. Since the directivity of the light of the optical pattern which penetrates transmission 
type LCD37 is strong, transmission type LCD37 to the display recording medium 50, Without 
the picture projected even if the distance about the thickness of the substrate 51 is separated 
fading, it can abbreviate to the resolution of transmission type LCD37, and can be, and the 
picture of high resolution can be written in the display recording medium 50. 
[0065]Next, also about a display recording medium, it is not restricted to what was mentioned 
above and can form using various materials. As shown in drawing 7 , microcapsule cholesteric 
liquid crystal can also be used as a display material of the displaying layer 61 of the display 
recording medium 60. Since the composition of those other than displaying layer 61 of this 
display recording medium 60 is the same as the composition of the above-mentioned display 
recording medium 50, it attaches the same numerals and omits that explanation. 
[0066]The displaying layer 61 in this embodiment is formed on the electrode substrate of 1 ** 
by applying the coating liquid containing this microcapsule cholesteric liquid crystal, using 
microcapsule cholesteric liquid crystal as a display material. 

[0067] Hereafter, the detailed manufacturing method of microcapsule cholesteric liquid crystal 
is explained. 

[0068] Dextro-rotatory chiral agent CB15 (made by Merck Co.) is mixed for the nematic liquid 
crystal E186 (made by Merck Co.) which has positive permittivity anisotropy, and 13.9wt% is 
mixed for dextro-rotatory 13.9wt% and chiral agent CE2 (made by Merck Co.) 72.3wt%. And 
the liquid crystal material for a display which carries out the heating and dissolving of this, 
returns to a room temperature, and carries out selective reflection of the green light was 
obtained. The liquid which will add 0.3 g and 10.0 g of ethyl acetate, will use 3 mol of 
xylenediisocyanate and an addition (Takeda Chemical Industries, Ltd. make D-110N) with 1 
mol of trimethylolpropane as a homogeneous solution, and will be 1 g with an oil phase was 
adjusted to this liquid crystal material. The liquid used as the aqueous phase was adjusted by 
on the other hand carrying out after-stirring neglect cooling in addition to 10.0 g of ion 
exchange water which heated 1 g of polyvinyl alcohol (poval 217EE, the Kuraray Co., Ltd. 
make). Next, emulsification dispersion of said oil phase was carried out into said aqueous 
phase, and the underwater oil emulsion which the oil phase drop distributed in the aqueous 
phase was adjusted. This underwater oil emulsion was stirred with a 60 ** thermostat for 2 
hours, an interfacial-polymerization reaction and desolventization were terminated, and the 
liquid crystal microcapsule was formed. The microcapsule rough product which contained a 
little PVA solutions except for the supernatant fluid having covered the obtained microcapsule 
dispersion liquid over the centrifuge was obtained. Coating liquid was adjusted by adding 
10wt% of PVA solutions [ 4 g of ] to the obtained microcapsule rough product. It applied to the 
medium which laminated the same organic photoconductive layer of a PET film board as the 
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embodiment which described the above-mentioned coating liquid above so that it might 
become 125 micrometers of humid thickness by edge coater, and the light shielding layer, and 
the sheet shaped display recording medium was produced. The coat of the above-mentioned 
displaying layer was dried at the room temperature. The thickness of the liquid crystal layer at 
the time of desiccation was about 25 micrometers. The adhesion region by a laminating 
adhesive is established in the circumference which is a non image part of the microcapsule 
cholesteric liquid crystal display layer produced as mentioned above, and a PET board with an 
ITO electrode is carried and laminated. 

[0069]ln the two above-mentioned embodiments, although photoconductivity material was 
used as an optical sensitivity layer and the photoconductive layer was formed, it is not limited 
to this and an optical sensitivity layer can also be formed using the material described below. 
Then, a material applicable to this optical sensitivity layer is explained in detail. 
[0070]As a material of an optical sensitivity layer, the photochromism material and 
photoconductivity material in which a coloring reaction occurs directly can be used by light. In 
the case of the former (i.e., when using photochromism material), an optical sensitivity layer 
and a displaying layer can be made to serve a double purpose, and there is the strong point in 
which the composition of a medium can be simplified. However, since the decolorization by 
wavelength light other than writing light takes place easily, there is a fault that the stability of a 
picture is missing. 

[0071 ]On the other hand, since the impedance change by exposure is used in the case of the 
latter (i.e., when using the material of a photoconductivity), only while impressing voltage, a 
displaying layer is affected and it is desirable on the maintenance nature of the recorded 
picture. 

[0072]As such a photoconducting material, an inorganic system photoconducting material or 
organic system photoconducting materials, such as selenium, an amorphous silicon, a zinc 
oxide, and BSO, can be used. Among these, when especially an amorphous silicon is used, 
the safety to a human body is high, and it is desirable from being generated by the career of 
amphipathy, and the mobility of a career being high. When an organic system photoconducting 
material is used, while the fitness to a flexible substrate is good as a sheet-shaped display 
recording medium, since the process that hot heat treatment and time start is not needed for a 
manufacturing process, it is more desirable. 

[0073]As such an organic system photoconducting material, the material used as a photo 
conductor used for an electrophotography process can be used. Although the material which 
performs electric charge generating and charge transport simultaneously is also applicable to 
an organic system photoconducting material, it is used abundantly in order that the thing of 
composition of that functional separation was carried out may generally show a good light 
sensitivity characteristic to a charge generating layer and a charge transport layer. As a charge 
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generating layer material which constitutes a charge generating layer concretely, what an 
electric charge generates by the optical exposure of a perylene system, a phthalocyanine 
system, screw azo, a dithio PITOKERO pyrrole series, a SUKUWARIRIUMU system, an 
AZURENIUMU system, a thia pyrylium polycarbonate system, etc. is applicable.The spin coat 
method using a solvent or distributed material besides dry film formation methods, such as a 
vacuum deposition method and a sputtering technique, as a manufacturing method of a charge 
generating layer, a dip method, etc. are applicable. 

[0074]Then, as a charge transporting material which constitutes a charge transport layer, a 
trinitro fluorene series, a polyvinyl-carbazole system, an oxadiazole system, a PIRARIZON 
system, a hydrazone system, a stilbene series, a triphenylamine system, a triphenylmethane 
series, a diamine system, etc. are applicable. Application of ion conductivity material like the 
polyvinyl alcohol which added LiCI0 4 , or polyethylene oxide is also possible. As a 

manufacturing method of a charge transport layer, spin coat methods using a solvent or 
distributed material besides a dry film formation method, such as a vacuum deposition method 
and a sputtering technique, a dip method as well as the manufacturing method of a charge 
generating layer, etc. are applicable. 

[0075]When forming an optical sensitivity layer using an organic system photoconducting 
material, are the gestalt which laminated the above-mentioned charge generating layer and 
one layer of charge transport layers at a time, respectively, and can acquire a 
photoconductivity, but. Since each class of a charge generating layer, a charge transport layer, 
and a charge generating layer is laminated in this order, impression of the volts alternating 
current to a displaying layer is attained and a general-purpose liquid crystal material can be 
used as a displaying layer at least case, it is desirable. Therefore, in the above-mentioned 
embodiment, it had composition which laminates each class of a charge generating layer, a 
charge transport layer, and a charge generating layer in this order. In addition, into a central 
charge transport layer, a charge generating layer can be produced and the composition of a 
charge generating layer, a charge transport layer, a charge generating layer, a charge 
transport layer, and a charge generating layer can also be applied. 

[0076]lt is also possible for it to be used for the embodiment which was used for the displaying 
layer and described above also about the display material, not to be limited to a thing, and to 
use other materials. Hereafter, a material applicable to a displaying layer is explained. When a 
photoconducting material is used for the above-mentioned optical sensitivity layer, the display 
material of an electric field response or the display material of a current response can be used 
as a material of a displaying layer. As a display material of an electric field response, the 
strong dielectric liquid crystal of nematic, smectic, and chiral smectic C equality, The display 
device containing liquid crystals, such as tic [ a disco ] and a cholesteric system, the display 
device using electrophoresis, the display device using electroendosmose, the display device 
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using rotation of the particles distinguished by different color by two colors with, the display 
device using the flake orientation of the electric field response, etc. are applicable. 
[0077]These display materials may enclose the whole system in a microcapsule, may make a 
binder distribute the microcapsule, and may constitute a displaying layer. In this case, it is 
more desirable, when a displaying layer can be formed in a spreading process, there are the 
strong points, such as excelling in the mechanical characteristic-proof after displaying layer 
formation, and a sheet-shaped display recording medium is constituted. The liquid crystal 
system material can also use what was distributed in polymers, and the thing which mixed 
polymers a little in the liquid crystal or the thing which the liquid crystal itself polymers-ized. 
[0078]On the other hand, the display material of the inorganic matter which reveals an electro 
do I phenomenon, or an organic system can also be used as a display material of a current 
response. 

[0079]The display device which used rotation of electrophoresis or 2 color particles especially 
in the above-mentioned display material, Or the display material based on a smectic liquid 
crystal, the strong dielectric liquid crystal of chiral smectic C equality, or cholesteric liquid 
crystal has the memory nature of a display, and can maintain display information, without after 
voltage impressing needing a battery. Therefore, even if it separates from a screen information 
reproducing unit, a sheet-shaped display-recording-medium simple substance can be carried, 
and it is especially suitable. 

[0080]Since the display device which makes especially cholesteric liquid crystal a subject can 
perform the colored presentation of high reflectance using a selection wavelength reflection 
property, without needing a polarizing plate and a light filter, especially this is also preferred for 
it. When performing a colored presentation using the selective reflection display of cholesteric 
liquid crystal, it is providing a light absorption layer as a ground of a cholesteric liquid crystal 
layer, and the visibility of catoptric light increases more. As such a light absorption layer, the 
photoresist material etc. which are used for the black matrix of LCD, etc. can be used. 
[0081]Although the mouse was mentioned as an example of a means to choose the picture of 
the monitor display for computers, etc., in the above-mentioned embodiment, The general- 
purpose input device connected to computers, such as a keyboard, a tracking ball, a trackpad, 
and a pen type pointing device, as other examples is also mentioned. And a screen top can 
also be directly directed for the field on a screen to copy by cursor or a pen device using these. 
The method enclosed with the rectangular area directed with the above-mentioned input 
device or arbitrary shape may be sufficient as the display information chosen, and when the 
multi window system is operating on a computer, the method of choosing only arbitrary 
windows as an active state may be sufficient as it. The area for exclusive use in which display 
information to copy is brought together is prepared on a screen, the arbitrary character strings 
and image data in the document chosen and copied there by the above-mentioned mouse 
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cursor etc. may be stuck, and display information to copy may be constituted. 
[0082] 

[Effect of the lnvention]According to this invention, as stated above, it excels in portability, and 
low, an environmental impact can make a part or all of arbitrary information that was displayed 
on the monitor display isoelectronic display able to record on a display recording medium 
rewritable any number of times, and can display them. The Japanese quince of the displayed 
picture and Bure can be prevented and the picture information of the resolution of the above- 
mentioned screen and an abbreviated EQC can be copied. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 7] 
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h. 

[00 07] Ziz. mffij&immS:%<t:X>. _LE<0 
[0008] 

i o o o 9 ] itfc, ±SE&»a*e«vvf*i.ijisgsyB 
imbtu>t:#>. im&tfxrx. Tixr^twim 

[0010]-;*, i $ fc^rK-f /MMNHfcsH 
[0011] *3MH& Jdsa^***^**** 

eina t mm<mmmw??& z t a>--c£ &smt 

[0012] 

[0013] firmcEi&o&ficiftff. *-*a 

. ^fEil&#fc:IB8-f S £ k £ . * 

ar*»iBj tmmmu#±<?>$&ii:®mt & ; k#r 



fm<r>&F$®?>ZktfX'%&. 
[0014] ifcm2 CfBffiO&BIBi. W&^r** 1- 

t>u A*wmmhm-hT>u xrnmt . 
tsm&£®t. mma^u wm^^-yin, 

[0015] ft*«3 <3H*)&9ltt* 2fBigfc> 

CDiu JWSttM^fcXy*?* Kk, fcfltefcClk 
€r^Sk-f&. 

[0016] ffj£l4 CEtKO^BBii, fi*fl2£S!^ 
MB^a^HKiJ^T, mi>^U4 Mi. LE 
Dk. gLEDi^ffijt^Jafc^^^i-SVyXfc. 

mtfzztzmik-r*. 

[0017] m&5 tztsMn&wi.. m#m2gmcD 

^«3*U:ik$:^ak-r5. 

[0018] ff#S6 tl^O^HJi. M*3g2^SS 

^r< k tmmmk^^om^t^^mtwaL 

[ooi9] ts*S7 tmswmnt* m^m2jbmm 
x. ttmimmi%#<o&m\z , 3^xu-/^s^ 
[0020] ts^8 tzgmtomm. m$m2jhm$ 

&mfimmkmmmMkmmmt<>j?tt< ti>z 

[0021] S^«2fcEa^B8fc:J:i v Ltf. *~?W 

m'mFFr * iz^^titimm^Mc^sit 
tiizg-m.. m^im&mzwfrth ztmz. *l 
x. mm&&w#m^vmrcmm£&*>m 

^*). B(co<«0rt^LfeO-rSik35»fT-#S. 

%t>tz. m£m>#±tz$&vx\,^mtV£m:< 
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[00 22] tit. fWcfl3fc^a<0^BHtJ:^ % 
[ 0 0 2 3 ] JEfc. If*3K4 {cfEK<05&8Ji£ JrfifcT . L 

[0024] z.ti\zWLx. wsm5\,zim<nw%i^$. 

fltf. LEDi:^>'Xk*5-#:•^fc§^^TV^|.C:fc*>^ 
[ 0 0 2 5 ] tii. «t^6 fcigS&Of|HJ!fc«kftff . * 

[0026] SEfc. ft£H7 CSSfcO&HBfc: Jiilir » h 
[0027] St*«8fcf2®0&9!fc,k;h. 

£»0#JS£ .1 0>J!EfcS»t £ £ £ J: 0 . 
[0028] 

fS^^S2 0<0^«cfl}fig^LTtJ9. S5®ffi#S 

^S2ow±. (S^«as) ifarw 1 1 

3 ) 1 0#-g&Sfl.T^£. PCI 0W\ m&>TTV 
ir-is 3 7 Hfr 4 \ — zttzm.mz. 

L/C* ■f-r^ru'f 1 1«, ztihl^X ofm^ua 

S7PS-£££*::&'-C£&. 2 ft. PC 1 OiCfci-7*-:?^ 
«A*<0fe«)«= J f-^-F12*^$s l LTV^. £ 
OX 1 2««f}xtf PC 1 Oifi^-rab UT 

tun- s^t. *^5^jjti^-rs<ifc3& J -c5 

'f^t*Sv^xl3fcga§j t LTfeO, "^^l 3£ 
^S-£S£fcCt>). r^^rMl l±fcg*3it 

ts JK-f^l4S-9i!»3-t«,ii:t«):9. a— fttBr 



PClOfc{i#t:0^L5rV^ y*3sg>7<7>r/< 

[0029 ]Mfflmim^.20M±. PC10tf)f 
■fATW 1 1 £m;2timiZivt:ffl8Z}jTt&A 
t LTOA**- 1 2 1 ifiWiilr t>tlX V \ft . c <0 
A*K- t21i:PC10 fcm^il&Bf&MBftit- 

fcctO, PCI 0^-*2^ffi»«§3«2 0Nai 
&ft&. 

[0030] S®fif?8*S£gM2 0«. girtiTJJ^- h 
2 ltcA^^iTJtiitgCBf^cOffiS^MLr, 

[0031] -5-<rx\ i03fe^i^ateov%Taw 

@2-C^-J:dfc:. 3K«2*Sti. f-»3 
6*fl*.T&r>. rafflA*^-h21fcA#£flfcA3j 
fi8gfi, Z<DT-?!im®3 6 fcjaaSfii . dWA^J 
{ffg(iT-^««lg53 60SS1I1IK3 6 AT'^KlSi? 

«ats3etii*T/<'fx44{cii^-Lfc^aj^TA 

4 4-C-^Si|pK*>'sm^amJ: 1 9#'V^\ iJt^^r 

AA1f^B3Sa* t MafJAr^MX4 
4T-SS3fe* J sr^BI§6J: 0 t^i^fctt. AS 

1 0 0 3 2 ] * 7t. StET-^38S1^2 

S3Etta3r^M X4 4 S^iT^^. 
[0033] ZemSttlr >M X4 4 it. 
tliltffit : 5:S5ijiaLCD375-<iii.TV^. ^iML 
CD3 7«i3K{i}*r^'f^MWS?38fc^§^ ico 
3K**rA^^«^3 8fcJ: OS«)S0ai^il$ J: 3 

[0034] jg^LCD 3 7oiffiMmm.tm% 

?4 h$m®&4 otcmsit. ztuzt. vmrnm 

[003 5] tfc. SiiMLCD3 7^JbSfc«2i^ 
v-f^ni^XrW 41#ES?i l ir^-5. 2<50t^ 

tc«cft,vC3gjigLCD 3 7t^$aS^^->' 
$r^EH^*5 0<03^l®i5 2H (^) JlS^ 
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tt, 2<X7C'7'f^ouyXrW41<0±afS:a5 
KSroa^ri^- b 4 2#SMlT£59 . £«^£&isnfc 
5 0 i^mru- h42 ±fc^S-£Tfe < £ k fc 

87V-h4 2±fc«. ^Kg^*5 0ffmmM5 
2fiS<?)«®{i f Tiaifci2S$ii* J: 3 fc^ro-CV^S . 
[00361 3*j*KSii&#5 Otfrfftifc (piHM&xB) k 
IX . #S$^5 2k^Ji54k^»£;b££fflV*fc 
»M«3P§£B2 0 k^^UStt 5 0k* 

*£-C, HKfiftBlgfS^OfcaSff 
S*#K4 3#ifctt£ft-t^S. icom£EfflSa^S4 3 
li, STBfP8«^S2 0<03eSS s #SfclRWILfc^ 

5 >?x'm?mim5 o ^^yi 5 4 amb&m* 
^^x^mxth^^-^x^h. ttz. 
m&tk 5 0 nmiwmz^M a£fc«ss,w$&ji£^s 
mmmmm.2 otznE&mm 3 urn 

[ 0 0 3 7 1 ft. %B'VVZ.<Dftfflt. ACMffirkn 

<zv? y ^ \) -&t>imziih d c«a?£¥irco n/o 

FF*-{ -yf-y^LTtiV^ £jfc. DCTOI*'^^ 

J;v\ -e^id^W^^fctt. tfHi-Ks ROMOJ: 
3=Sca»K^ai: D AgEgt^gkiBliB^&k L . 

ms. wskr o Ma»£gs*iB t asm & d a&& t x 

m&*Z'm*R^Z-btfX'*h. £te. JVl>A%!k 

y^kfcH^JS-ii-S**)^ SJ&KJS^Sa^S^® 

[0038] £wt , m&zm;V§m-tz&F§i®$i 
#5 0fcov>TllH31-2.. H3fc5rfJ:3(c. 
Sft5 0»i^— httfc^SirCfcO. £«51fc.£ 
«5 1 {^£ftfc7^tt/l-C*>£3B5m/I 5 2 . 
jf#JI5 3. &T/^yi54k3»£>*8l£$*iS. 
5^mS5 2iimW%^i5 5. ®§$&m« 56. 

[0039] ZZX\ icO^SSSEfr 5 0<0*fW<FSr 

imnwy-vteWrfh. §use&&#5 oosss 1 

tt. frffifcgft'f y^A^S ( I TO ) m©£rl*3fflfc* 

m%m$mso<»£®5 1 1 uc«. #5 



9X%lf<7>&X'7 5/ii*»<5 5 0 0 jumgffi#iBaT* 
S. Cio^l2i^«c5 0Oa«51±fc3i£^E1t«-C 
3>&3fc£®I5 2*J&£?-a. 5\S£SJ85 2£« 

7—)W)Vy (BZP) £2g&fc«J;D0. 08jumJI 
t3BJfcf £ . iKtmSSSSSJI 5 6k LT t'7 i^ky 

7§y$M7. 2%. $Vfi-X*~h t*X7x/- 
;UZ (^K (4,4' -^O^dfi/UT^^*^ 
) 1 0 . 8% ^/^OO^y-fe'^82 

U riii£-xiry3-hfcJ:')^r*ikt:J: , )3M 

Jf55kb-CBZP£ 0. OS/tm^^^tS. 
[ 0 04 0 1 3 4>£. Z.<r>±.\zmtM5 3 k LTUfct! 
J1BKR-10 5 (B*M^tS) 

[0 04 1 ] g?V>T. S59B54*JB&U 

T±IEP]Si<0 1 T0Sriii.fcPET7 -f^g&iifc.. 
g^PKt«0 5 At m^^X^.-1f-^^t*-XL-2 5 
£§3«-f!>. Sfc, ITOfr«ifcPET7<fA'A 

s«?r i rom^-^msfth i o km** 
h. 9-kas^s^ri>fcft. nosfcteL 

■C, SO^-Sftltft^l^O-fe/^Jg^-S. 
[0042] *5^«fc UT«iE^^^^^tt^*-r 
S*Vf-»/^?8tBlEl 86 (s*fls?1i&) ^1 2. 3w 
t%. «Sett^)*'f7;HWCBl 5 (^k?*tf?) ^1 
3 . 9 w t %aT/*Ktt<0* ^ E 2 (p<;1/^ 

S) ^13. 9wt%£r&£L*:<>0>fc. HC^-A' 
^UVfi^iS^miS*NOA6 5 (y-7^KtiJ?) 
£ 1 5wt %ganLT^iUo. JJ^^ftli^U-V 
OfeJK^SSWrSSt^k*^ 7;^^ffJ^S 

[0043] ^-ut. fria Li?mmtf , £.v>*i)v<r>wm 

^E*ffi7 £ 7 < )V9 U ^ t-t 2 5 ml/ 
cm2 (3 65nm) <0UV3fe£ 1 2 OgHUfLT, * 

^gg^*5 0*?fFfi3*i.6. 

[0044] jar. mmmmmw2 ooMmcLK 
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m.*-*2 2«o±iaw±3€^KwBapa52 3tm.nt> 

£*l3Uj3S2 5fc:S:o-CVv&. ^~X2 20+li±T2 

SiMs5 0£1g3l^£*&*^2 6k&->-0'>£. 
2 6<3-«S (04<O3ES) Ctt. l?*ai&$M*:5 0 

m-ttrntan 2 7 jWMtMt. £<oskbp 2 7<ois#fc 

tt7-f-Hn-728* s SS$*VCV>S. *l/C. £0 
7 4- 2 8<0®1WjC<J: -5"Cl8ttSS2 6co^: 
l2S§Htfc5 0#lfJ^oIzaP»rfSk£-5TV^ 
[0045] — ir-X2 2<9±JItc:Bffl®£fbrrf 
S3feaiA7*^M^4 4*^«t4>*VTV>i. ?^r*>^ - 

X , M B8 B J#5 XlS 2 4 OJflTFfcf 5 0 
<0ffiSx^-x 2 9*«i6*t<5><t, roES^--* 2 9 
3 0.31 #*;h^flStf fe*L 
;«o-5M3 0, 31<0}£®fflSt=:«:s 
^E^Sft 5 0 <0f¥AP 3 2 , iJ «ktf SfiiiP 3 3 

[0 046] fffE<S3fla52 6*>tK0tBUfc* 

^^«f*5 0 046O^A^(6l*»^AP3 2^ 
lfAt-|>-tfci:0s ^n-^30OigiWjC±o ( 
•C«*IH»«tt:5 0^|tff5ffiS^ / <-^2 9K, flfrfE® 
xSC 2 4 k «r¥ff fc:fiSa*b$*i & X 3 fc£ ->T 

^x445rK»L, «*ia®$tt 5 o tmwm&zn 
zmm. wti&mft 5 0 mm^^.-^ 2 9 

fc£V>k#T'^ g^2 5j!P&*<9B«£r&&£k# 

■c& 5 . a*. m^mm5 o£ssx^-x2 9*= 
4fi®fc«> ^as^r^M *4 4 tBift^jsrf 
z^mfimmmib 5 0 esi#sii* * a k 

[ 0 0 4 7 1 hk. mnzmm 5 ott*m^«tHiD- 

5»3 lOTiglWJci^T. B@3^£ L/t^CffJiJ 
P 3 3 ^SfffiS-a-S £ k jF?* 4 <k 5 fc&ot v^S . 

[0048] &±(ox a m&zttfmffimwfim. 
wmwmw. 1 0 sr p c 1 0 ^w^Lxmi-t^^ 

[0 04 9] *f-y 7*10 OCiSWt. a-if-iiPC 
1 ooBiS±t:«*tfcXS*^>-a^^5:H^J:^ 

tiO. ^kTSfi!#££tf*BEaiiigS:jSRUEBI£ 
J££?t 5 . P C 1 0 fcli*56BH<0@pB^^S2 0 £JB 

7*1 0 i«5vvc. fszztvtfmnmmzffliLx. 
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1 TfPSk lxTB6»tW. ^f771 02fcfcWC. 

5 UTT-^«SI^22tSyi3nS. *LT. d<^*fi 
I Sftfclf^tMtoWfcT^tt* Xxvri 0 3fc±JV^ 

: -c „ x-^jaas 3 6 of-^sisiffi 3 6 at— tss 

^ 4fc*JV>"C, ^ : EU3 6BCt&S«l§il&. 
1 [00501 ^"/Tl 0 5tefcV^T. 

> h . * LX . 3KaJ*TA--f ^SlfflS?3 8«?Dira!)IIlK3 8 
L A#. 3 6 ^ * U 3 6 AA-t^Sii* 

^^f^MBHtWWWB-r. SSJEIS53 8 

^ Ai± s zm&-hT>u xffimm^*zm-> x . %m 
: t-106 cijv >-r , *uj*tv ^ffl^tffifi^fl^s 

< jTj«6a}*7 J A>fX44ti^SMLCD37a^.^ 
X 7'^^39$•®KIU *m^JTAMX44«3t^^- 

V *50«5te^Sl52tcgBJ*$tt)t1^fc*S. fib. 
= i OS® 5 0^)SS5 1 £0rtM£)M 

[0051] J^^IS^S*5 0^<0S^«. XT '/ 
T10 7fcrt5V^Ts PCHBOGU I (Graphic 
U al User Interface) ±t*1§^L£:Vi 

LtS-r^^SHr&Wl, x-r-yn OOltHO. Jbl2*D 

i 20 icimfflicifi&&. tit wvm&mztL& t , * 

6 f-yTlO 8(ci>vvt , Bf^«SEffl6n*S4 3 5r^-L 

T^iH^SE* 5 o (owm^nz^comE muz. 

3 @3fc^-tS£X'<-X2 9t^S^^ft5 0* { 

k a*L4V>k*« «SyB2 5W43KB*f'^^44fc 

S ^E* 5 0 tm&hOi&t. SffiX^-X 2 9 {cflS 

• y w>ixts<&gtf$>&. -r%h*>. &mmm*5o 

<OtSttS?2 bfrhy -f -HO-5 2 8&sa!iLTffioaj 
^ L7^tkIBII^5 0 =&#AP 3 2^A ( S4<0^9l 
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-ol mgesmm o zmwx'*.-* 2 9 ic&smf> 

[0 0 5 2] ffig.<7MEimtoiStl&k. ^710 
8#5 0c9SK^54fc:fe*M<;ft.S. ISNBfcli. C<0^ 

y t-^y^^ft*^Sn^^^S 5 2 fcSH Lfc 

&TU 3Kaj*T^X44fcJ:SSI3l£^7-rs. 3 
36WRTU m£EER!inSr^Lfc«syi54(c{iS3iyt 

7 * -y ?#f&0:3 V h 9X h W«C J: oT % 

[0 0 5 3] Xx-yT"! lOCSTfiaC, B^fSH 
tfOSIH? £ Ji? LX tSffl^S^B 2 0*ftt>6flJ 
ttf?*&. iris, @4te3rr^-x2 2tc«^S^o 

^e^Ei*5o*^iiSittv^oT', m&vm: 

[ 0 0 5 4 j 8, jj^miS'-^S'-wPtftfcfis 
■ttefi&Gi&iTrt4 x 4 4 om&w -v\t y r>i^ 

■f&ifc^aSJfcS. t>^/U «^&<0SjSEilJ£{fc5 
0 £HffifS#£53IH2 O^teK^OfgS&VvtiUB 

mix. mmmm-miyx^h. 

[oo5 5]±ffit^±pfc. mmmwmw2oz 

&#5 0fciEfH-£.r -c-lt. ^b^is* 
5o#**ye£^rtsc:i:a»£, «^^7^gsn 



^SII*l«:5 0±k:^UT^ 
a^tf>ftffi#^$ilfcgij^gifc5 0 £ „ IfyW® 

f^®gg|g4 0fc:-byfu wmffim?m.2oz 

$m*mt>wgit.zzttfx'zz. &~>x. mmx 
Tmhztffx-zz. mism^^tmwb 
£tmtLtc<ki>. Mvmmtzm*:* ?-m& 

"Tfgfc&S. Htc. 2ifc7c-?4 ^d^X7W4 1* 

£^^8fc5 0fcfBii$*iS 
H«3*0!K?\ .Kfc&nEufcU 3frfcfJT'*-'fX44<9j8 

[0056] i&nmmvmmfc&^xiz. 3Bfiifvi 

7^ft^CRT(Cathode Ray Tu 
be ) ^3fcSspliH% r^XV|g^^ ELSBiSi 

^ LED^3^^t'$-2»5cWti;a3iL^a^^ 
[0057] $&T^&mzwm?z&*. te^s-^s 

[00 5 8] SEi5trS5E^§lSltt* s ®< . 

Jtli6S<^ffi-e«. 38jfiSLCD3 70±Sfc2ifc7CV 
^ ^al/VXrW 2 5 £ESL)t. 
[00 59] Lj6»L, iOidfc^yX^tS^-s 

[0060] tmx&mb Lxm]syx*m^&i$& 

[006U xm/t^mm> 
^XifiVcm^^mM, %-\s>x<r)$m&mx 
hh. z.tib<r)V4xtfhhn&k%\*$&\t. 
v>xrv4<rymminx'h%>, mrimtem: 
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[0062] .hat* 

an? \il>>Xe>2$5cTl"( £%\,^Ti>&< . r<JDJ§ 
STfc LTJ . y ? & CWffl^ig"C* 5 

JWfct6±T*F4U\ 

[ o o 6 3 ] mzwifcm&mmt&v&yfm 

a#a^%6JBAT^M^.TJ±, LEDfcJ3(HIfc2»SG<D 
E6fc^-fi:dfc: N l^X— ft3J<0LED§g^£2 

flrAM *4 5 Ji, S5§SL C D 3 7 . 7 

fr^mtfiztiz. fflm@.47iz w u>x-~im<?>LE 

660nm) 3 6£2<j!3c#fcg2^LTJgj£S:ft.-i>. W 
JggtaJHB'tti. i§S®LCD3 7«0A.y?5-r 
h 3 9 <9ffcb 0 K£«)B£S4 7 £ A -y ? 9 -f 1> t L 

[0064] MSbfe^OUi' 

S^fc*«Tttfc=5rS. i!MLCD3 7^U 

< . JgjgMLCD 3 7^«JgfcJ8*UV^»meoB 
[0065] iKfc. S7Sfa^^*fc:r3V>T t . -LSfcL*: 

ocom^M6 iff^mmt tx. mx-r^n 

&*6 0 Ofi^l 6 1 moflUSi. ±m Lfe^ffiH 

sifrsooflijigfc^a-cftsoT:-. P3-*x&#£#u 
[0066] ^mt&mmazmfi^im 6 i« % 
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[0067] JHT\ v-f ^n^r-fe/U3l>^fU 

[0068] IE^^mfr&£*-f 
E186 U/l^^fcg?) $-72. 3wt%»*nfett^ 
^f7^CBi5 (*;W*bg) $-13. 9wt%feJ: 
tf*m5L<7>ti4 7JVMCE2 (*fr?1im) £13.9 

txm^zmimi-hm^mnmiktm&m^ z 
(ommiizi yj&i&ciswv* v ^7*-h 3* 

;Vt HU^^n-^P^l^tOfWlft (S®^ 
flOJI(»)SD-l 10N) ^0. 3^5Akpi!X 
f/HO. 0^5AS:aiiT^-jtfSfcL}*lit^a 

17EE S 1^7A$-»t^^>S3^l* 

io. o^AteaDiTSBf^&E^ai-i.^fcc.to 

)U^3 >^|^Lfc. d^Tjc^jftx^x'g y^6 ot: 

crmumtzx2Bsmi#L. Kms&Kjs&xxmm 

?a*7*Jl&ffiRt:%>£>4m&£MTX±mX- 

Jt-WSamHz 1 0wt%WJ f c^T/U3-7k*8^ 
fim*vi'3-?X'&mmi2 5umb%&Z ; 5£i 

±ML^^m<^mmt mn<r> p e T7 ^ /pa^^>*«i 

^, |g^W?gftJl<?)K¥f^2 5 J «m-C«) 

o <? ?mgm^v$m&&ftx't>&fmKL y s *- h 

[00 69] t^. ±ELfc2->«^^@^V^T 

m&wgtixm.mmtmmmLx. mm, 
mmstiLiztf. z.titzm&zti&i>(?>xii*<. &t 
k&K&&mim^xmmmzffiRthzti>T$ 

[0070]*®Btt«^«i:L-Cs 3tfc:J:oTiI« 

ixmnzms-h^i, ^mmmtmmm 



*m-tt*&t* m&zth^y^—^y^tm 

[0 0 7 2] ^Oio^»m«»i:L-C, tl/^ T 

bLX? u^^^m^m^^WX-hi, 1 1 1 
[0073] •€•*> J: 3&£ttl3%?fcim#5Bi: LX. 

m^&zbtfx-zz. mmxmm&mMsmmi 
bw%m&&mft&ffotmt><mx'%zii t . -stwt 

^^^t^!l^:7Frfiiif>^m^tiX\^. 

£Wftmm*®m-zw®mmtfflbLx&. ^y 
[ o o 7 4 ] gir vc . ®^sa*«a^*ss«jiitt 

97>x. Xf-A^V*. by^xryurs^ b\) 
■73.—)V*9V&^ 1 J7$.y%&b'imRi s S&X'2>&. 
*fc. L i c i o 4 tf&MU&Ky b'^i/T^n-;!^ 
stfy xf-v v Ynt 3 £4 

WKtyioflWWfsi: prase* «s«is*x>*r*a; 
a*. 

[ 0 0 7 5 ] «SB»IWmra*JBvvr»»tra 

vx'zztf, &tt<bi>. msm&m. mmmm. « 
m. &fimm<o&m£z<om£.wm?&ffl$.bi,iz. 
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